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HONDA GIKEN KOGYO KABUSHIKI KAISHA 

1-1, Minami-Aoyama 2-chome, Minato-ku, Tokyo 107-8556 
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3. ATTORNEY 
Name 
Address 



(8 1 97) Patent Attorney YOSHIDA Yutaka 
816, Ikebukuro White House Building, 20-2, 
Higashi Ikebukuro 1-chome, Toshima-ku, Tokyo 
170-0013 JAPAN 



4. SUBJECT TO BE AMENDED 

Specification 
Claim 

5. DESCRIPTION OF AMENDMENT 

As stated in the annexed. 

(1) Amended in Specification P. 4, L. 8, "an elastic member disposed" to — an 
elastic member, that contracts in response to a load, disposed — . 

(2) Amended in Claim 1, L. 5, "an elastic member disposed" to — an elastic 
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member, that contracts in response to a load, disposed — . 



6. PAPERS ATTACHED HERETO 

Specification A replaced paper of P. 4. 1 
Claim A replaced paper of P. 54. 1 

(Note: the numbers of pages and lines in Specification and Claim are expressed in 
accordance with the English text.) 
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when a displacement sensor that utilize viscoelastic characteristic of an elastic 
member is installed at each foot such that the floor reaction force is calculated or 
estimated therefrom, in addition to the floor reaction force detector installed at the 
foot to detect the floor reaction force acting on the foot, the viscoelastic 
characteristic of the elastic member tends to change with temperature drift or 
member degradation. If a temperature sensor or the like is to be added to 
compensate the characteristic change, the configuration would disadvantageous^ be 
complicated. 

A fourth object of the invention is, therefore, to provide a floor reaction 
force detection system of a legged mobile robot, in which in addition to the floor 
reaction force detector installed at each foot to detect the floor reaction force acting 
on the foot, a displacement sensor is installed at the foot such that the floor reaction 
force acting on the foot is calculated or estimated based on the detected value, while 
enabling to estimate the change of the viscoelastic characteristic due to temperature 
drift or degradation of the elastic member without using a temperature sensor, 
thereby enabling to further enhance the detection accuracy. 

In order to achieve the first object, as recited in claim 1 mentioned 
below, the invention provides a floor reaction force detection system of a legged 
mobile robot having at least a body and a plurality of legs each connected to the 
body through a first joint and each having a foot connected to a distal end of the leg 
through a second joint, comprising: a displacement sensor installed at a position in 
or adjacent to an elastic membe r, that contracts in response to a load, disposed 
between the second joint and a floor contact end of the foot, and generating an 
output indicating a displacement of the floor contact end of the foot relative to the 
second joint; and a floor reaction force calculator that calculates a floor reaction 
force acting on the foot based on the output of the displacement sensor, by using a 
model that describes a relationship between a displacement and a stress generated in 
the elastic member in response to the displacement of the floor contact end of the 



foot. Thus, since it is arranged to install a displacement sensor at a position in or 
adjacent to an elastic member disposed between the second joint and a floor contact 
end of the foot, that generates an output indicating a displacement of the floor 
contact end of the foot relative to the second joint; and a floor reaction force acting 
on the foot is calculated based on the output of the displacement sensor, by using a 
model that describes a relationship between a displacement and a stress generated in 
the elastic member in response to the displacement of the floor contact end of the 
foot, the floor reaction force can be accurately calculated, thereby enabling to 
control the legged mobile robot to walk more stably. 

As recited in claim 2 mentioned below, the invention is arranged such 
that the model is described with a first spring, a dumper arranged in series with the 
first spring and a second spring arranged in parallel with the first spring and the 
dumper. Since it is arranged such that the model is described with a first spring, a 
dumper arranged in series with the first spring and a second spring arranged in 
parallel with the first spring and the dumper, 




CLAIMS 

1. (Amended) A floor reaction force detection system of a legged mobile robot 
having at least a body and a plurality of legs each connected to the body through a 
first joint, and each having a foot connected to a distal end of the leg through a 
5 second joint, comprising: 

(a) a displacement sensor installed at a position in or adjacent to an elastic 
membe r, that contracts in response to a load, disposed between the second joint and 
a floor contact end of the foot, and generating an output indicating a displacement of 
the floor contact end of the foot relative to the second joint; and 
10 (b) a floor reaction force calculator that calculates a floor reaction force acting 

on the foot based on the output of the displacement sensor, by using a model that 
describes a relationship between a displacement and a stress generated in the elastic 
member in response to the displacement of the floor contact end of the foot. 
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